Excretion of the dipeptidyl peptidase-4 inhibitor linagliptin in rats is primarily by biliary excretion and P-gp-mediated efflux.
Linagliptin is a selective, competitive dipeptidyl peptidase-4 (DPP-4) inhibitor, recently approved in the USA, Japan and Europe for the treatment of type 2 diabetes. It has non-linear pharmacokinetics and, unlike other DPP-4 inhibitors, a largely non-renal excretion route. It was hypothesised that P-glycoprotein (P-gp)-mediated intestinal transport could influence linagliptin bioavailability, and might contribute to its elimination. Two studies evaluated the role of P-gp-mediated transport in the bioavailability and intestinal secretion of linagliptin in rats. In the bioavailability study, male Wistar rats received single oral doses of linagliptin, 1 or 15 mg/kg, plus either the P-gp inhibitor, zosuquidar trihydrochloride, or vehicle. For the intestinal secretion study, rats underwent bile duct cannulation, and urine, faeces, and bile were collected. At the end of the study, gut content was sampled. Inhibition of intestinal P-gp increased the bioavailability of orally administered linagliptin, indicating that this transport system plays a role in limiting the uptake of linagliptin from the intestine. This effect was dependent on linagliptin dose, and could play a role in its non-linear pharmacokinetics after oral dosing. Systemically available linagliptin was mainly excreted unchanged via bile (49% of i.v. dose), but some (12%) was also excreted directly into the gut independently of biliary excretion. Thus, direct excretion of linagliptin into the gut may be an alternative excretion route in the presence of liver and renal impairment. The primarily non-renal route of excretion is likely to be of benefit to patients with type 2 diabetes, who have a high prevalence of renal insufficiency.